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Indian Standard 

GLOSSARY OF TERMS 

RELATING TO OPHTHALMIC LENSES 

AND SPECTACLE FRAMES 

PART I OPHTHALMIC LENSES 
0, FOREWORD 

0.1 This Indian Standard (Part I ) was adopted by the Indian Standards 
Institution on 30 November 1976, after the draft finalized by the Optical 
and Mathematical Instruments Sectional Committee had been approved 
by the Mechanical Engineering Division Council. 

0.2 This glossary of terms has been prepared for the guidance of those 
engaged in designing, teaching, making or handling ophthalmic lenses and 
spectacle frames to assist them in the correct interpretation of the terms 
used in this field. This glossary has been published in two parts, namely, 
Part I and Part II. In this standard ( Part I ) which defines the terms 
relating to ophthalmic lenses, an attempt has been made to classify the 
various terms under broad heads. Some abbreviations and symbols have 
been also included to ensure that these and these alone will be used 
without explanation. It is hoped that this standard will help in establi- 
shing a recognized meaning of the various terms and eliminate ambiguity 
and confusion arising out of individual interpretation. 

0,2.1 Where two or more terms are in use in a particular context, 
the preferred term is given first followed by the relatively not so common 
terms in parentheses. Certain terms in current use which are confusing 
or inaccurate or ambiguous have been followed by the word 'deprecated' 
and indicated in parentheses. Terms under various classified heads have 
been arranged in alphabetical order and cross references given where 
necessary. Terms relating to spectacle frames have been covered in 
Part II of this standard. 

0.3 In the preparation of this standard, considerable assistance has been 
derived from BS 3521 : 1962 ' Glossary of terms relating to ophthalmic 
lenses and spectacle frames ' issued by the British Standards Institution. 



1. SCOPE 

1.1 This standard ( Part I ) covers the definitions of terms relating 
to ophthalmic lenses. 
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2. BASIC AND GENERAL TERMS 

2.1 Absorption — Reduction of radiant flux during its passage through 
a medium. It does not include loss by reflection. 

2.2 Against Movement — An apparent transverse movement of an 
.object seen through a lens in a direction .opposite to that in which 
the lens is moved ( an indication of plus power ). 

2.3 Anti-reflection Film — A film on the surface of a lens intended to 
reduce reflection ( see 4.4.6 ). 

2.4 Apparent Field of View — The angle subtended by the effective 
diameter of an optical appliance at the eye's assumed centre of rotation. 

2.5 Aspherical — Literally 'not spherical', but this term is usually 
restricted to surfaces of revolution having identical but non-circular ( for 
example, parabolic ) sections in all meridians. 

2.6 Axis of Symmetry — The common perpendicular bisector of all 
the basic optic diameters. 

2.7 Back — Of a lens, relating to that surface nearer to the eye. 

2.8 Back Vertex Focal Length (/' v ) — - The distance from the vertex of 
the back surface to the paraxial focus for parallel light incident on the 
front surface. 

2.9 Back Vertex Power ( F\ ) ( Effective Power — Deprecated ) — 
The reciprocal of the back vertex focal length measured in metres. 

Note — In ophthalmic lens practice the back and front vertex powers are invaria- 
bly in dioptres ( see 2.41 ) . Tt is customary to give the front vertex power of a lens 
the same^ign as the back vertex power, a plus sign denoting a converging lens. 

2.10 Bad Annealing — The presence of objectionable residual stress in 
glass as a result of imperfectly controlled cooling. 

2.11 Bad Metal — A 'local defect impairing transparency j commonly 
caused by imperfect mixing, devitrification or the presence of a foreign 
body. 

2.12 Basic Optic Diameter — A diameter of the figure formed by the 
imaginary sharp junction of the back central optic surface and the back 
haptic surjace. 

2.13 Babble — A small gaseous inclusion. 

2.14 Capstan Formation ( Toroidal ) — See 2.125. 

2.15 Central Optic Portion — The central region of the optic portion, 
a term applicable only ^hen there is a peripheral optic zone. 
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2.16 Centration Distance ( CD ) — The horizontal distance between 
the right and left centration points. 

Note — If an inter-pupillary distance only is stated, this is taken to be the centra- 
tion distance. 

2.17 Centration Point ( CP ) — The point at which the optical centre 
is to be located in the absence of prescribed prism, or after any prescrib- 
ed prism has been neutralized. If the centration point is not specified, it 
is located at the standard optical centre position 

2.18 Centring Disk — A disk placed in the trial frame to facilitate 
adjustment for correct centration. 

2.19 Cobalt Bine Filter — A plane filter of cobalt glass whose princi- 
pal transmission in the visible spectrum-is a main blue-green band and a 
small red band. 

2.20 Colour — Any unintended coloration in white glass. 

2.21 Compensated Surface Power — The actual power of the surface 
that, in combination with a given other surface and at a given 
centre thickness, will produce a lens of a specified vertex power. 

2.22 Concave (Co) — Relatively depressed towards the centre as 
compared with a plane surface. 

2.23 Cone Angle — The apical angle of any conical surface. 

2.24 Conical Transition — A transition, the form of which is 
approximately conical. 

2.25 Convex ( Cx ) — Relatively raised towards the centre as compared 
with a plane surface. 

2.26 Cord — An attenuated glassy inclusion possessing optical properties 
differing from those of the surrounding glass. 

2.27 Correction — The power of a spectacle lens or lenses correcting, or 
prescribed for, a refractive error. 

2.28 Crazing — A surface defect presenting the appearance of crisscross 
lines, caused in glass by chilling or in plastics by solvent action or 
inherent defect of the material. 

2.29 Crown Glass — A type of glass not containing lead among its 
constituents and having low dispersion and usually low in refractive 
index. 

2.30 Curvature ( R ) — The reciprocal of radius of curvature. 

Note — Curvature is frequently expressed in term* of dioptres ( when the radius 
of curvature is measured in metres ) but the use of the dioptre as a unit of curvature* 
is deprecated because of the confusion so arising between curvature and surface 
power. In ophthalmic optics, the appropriate unit is the reciprocal metre which is often 
written m" 1 . 

5 
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2.31 Curved Transition — A transition, the form of which is spherical 
or toroidal. 

2.32 Cutting Line — The t80°-meridian through the centre of the lens 
from which the axis is measured. 

2.33 Cylinder — A term commonly used for brevity to denote: 

a) the cylindrical element of a prescription or of the power of 
lens, 

b) a cylindrical surface, and 

c) a plane-cylinder ( see 4.1.24 ). 

2.34 Cylindrical ( Cyl ) — Forming part of the surface of a cylinder. 

235 Datum Centre ( Dat C ) — The mid-point of that part of the 
datum line which is bounded by the lens shape. 

2.36 Datum Line — The line midway between, and parallel to the 
horizontal tangents at the highest and lowest points of a lens. 

2.37 Deeentration (dec ) — A displacement, horizontal and/or vertical, 
of the centration point from the standard optical centre position. 

2.38 Density — Degree of opaqueness in glass ( see also 2.87 ). 

2.39 Deviation — A change in direction imposed on a ray of light ( the 
normal to a specified element of a wave front ) as a result of 
refraction. 

2.40 Diffusion — The scattering of light. 

2.41 Dioptre ( D ) — The unit of power of a lens. It is equal to 
the reciprocal of the focal length expressed in metres {see 2.119 ). 

2.42 Distance Visual Point ( DVP ) — An assumed position of the 
visual point on a lens used for distance vision under given conditions, 
normally when the eyes are in the primary position. 

2.43 Drop Test — A means of testing for impact resistance in which a 
specified object is dropped upon the glass or lens from a stated height. 

2.44 Effective Power — The effective power of a lens in a given 
position A at another specified position B is the power of the thin lens 
which, placed in position B, would bring parallel incident light to the 
same focus. 

Note — The use of the term ( effective power * as a synonym for back vertex power 
ia deprecated ( see 2.9 ) . 

2.45 Equi-tint — Of an even coloration notwithstanding thickness 
variations in different parts of the lens. 
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2.45.1 Varitint — Having a controlled variation of tint over the whole 
or part of the lens. 

2.46 Evaporated Film — A thin layer of a metal ( for example, 
aluminium ) or of a compound ( for example, magnesium fluoride ) 
deposited on the surface of a lens or screen by volatilization in a 
vacuum. 

2.47 Feathers — A cluster of fine bubbles or particles commonly arising 
from foreign material or from a fold in the glass when in a molten or 
plastic state. 

2.48 Field of View — A general term denoting the maximum angular 
extent of vision through an optical appliance under given conditions 
(see2A, 2.66 and 2.98). 

2.49 Filter — A device which changes the intensity, and may change the 
spectral distribution, of the light passing through it. Filters are termed 
selective ( coloured ) or neutral according to whether they do or do not 
alter the spectral distribution of the light passing through them. 

2.50 Firecrack — A shallow crack in or near the surface, associated 
with heating. 

2.51 Flashed Glass — Glass of one kind to which a thin layer of glass 
of another kind has been fused. Usually, a white glass upon which a 
thin layer of coloured glass has been poured whe.n molten. 

2.52 Flat — See 2.91. 

2.53 Flint Glass ■ — A type of glass containing lead oxide and usually 
having high dispersion and high refractive index. 

2.54 Focal Power — The capacity of a lens or surface to affect 
the curvature of incident wave-fronts by refraction. 

2.55 Focimeter — An optical instrument for determining the vertex 
powers, axis directions and centration of ophthalmic lenses. 

2.56 Front — Of a lens relating to that surface remote from the eye. 

2.57 Front Vertex Focal Length (/ v ) — The distance from the 
vertex of the front surface to the paraxial focus for parallel light incident 
on the back surface. 

2.58 Front Vertex Power ( F v ) ( Neutralizing Power — Depre- 
cated ) — The reciprocal of the front vertex focal length measured in 
metres ( see Note under 2.9 ) . The front vertex power of the central 
optic portion of the lens, measured in air. 
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2.59 Geometric Centre — The point where the diagonals of a boxed 
lens cross. Boxed lens is a lens enclosed in a rectangle the sides of which 
are formed by tangents to the lens surface. 

2.60 Ghost Images — Faint images seen by the wearer, formed by 
reflection at the surfaces of a lens. 

2.61 Hypermetropia ( Long-Sightedness ) — A condition of the eye 
in which, with the eye at rest, parallel rays of light converge towards a 
focus behind the retina. This is popularly known as long- or far- 
sightedness. 

2.62 Index of Refraction — The ratio of the sine of angle of incidence 
to the sine of the angle of refraction of a ray of light traversing the 
surface between two media; also the ratio of the speeds of light in two 
media. 

2.63 Integrated Visible Transmission Factor — See 2.68. 

2.64 Lateral Test — See 2.129. 

2.65 Lens Form — The combination of surface powers chosen to 
produce the given focal effect. 

2.66 Linear Field of View — The linear extent of the real field of view 
at a stated working distance. 

2.67 Luminous Flux — Radiant power evaluated with respect to the 

standard visibility function. 

2.68 Luminous Transmission Factor ( Integrated Visible Trans- 
mission Factor ) — The ratio of the luminous flux transmitted by a lens 
to that which it receives. 

2.69 Maddox Cylinder — See 2.70 and 2.71. 

2.70 Maddox Groove ( Maddox Cylinder ) — A variant of the mad- 
dox rod employing concave instead of convex elements. 

2.71 Maddox Rod ( Maddox Cylinder ) — A rod or series of 
parallel rods of small diameter, usually coloured, through which a bright 
spot appears as a streak. 

2.72 Magnification — In general the ratio between any linear dimen- 
sion of the retinal image when the magnifying device is in use and the 
corresponding dimension when the object is viewed without the device. 
In practice, the following standard conditions are assumed when com- 
puting the nominal magnification of optical instruments and magnifying 
devices: 

a) Telescopic System ( Object at Infinity ) — The instrument is in 
adjustment for the unaccommodated emmetropic eye. 

8 • 
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b) Microscopic Systems ( Object at a Finite Distance ) — The subject is 
emmetropic. When the magnifier is in use, the object is placed 
in its interior focal plane; when the object is viewed without the 
device it is placed at 25 cm from the accommodated eye. 

2.73 Meridian — Of a lens, a direction -line across its surface. 

2.74 Metric System — The decimal system of weights and measure in 
very general use for scientific purposes. The standard unit is the metre. 
The following values of length are used by the opticians: 

1 metre = ,10 decimetres 1 dm = 0'lm 

— * 100 centimetres 1 cm = O'Ol m 

= 1 000 millimetres 1 mm = 0001 m 

= 1 000 000 micrometres 1 /urn = 10" 6 m 

= 10 000 000 000 angstrom units 1 A = l'0" ]| m 



2.75 Monocular — Pertaining to vision with one eye. 

2.76 Moulded Blank — A blank that has been moulded to the required 
shape. 

2.77 Myopia — A condition of the eye in which, with the eye at rest, 
parallel rays of light come to a focus in front of the retina. This is 
popularly known as short-sightedness. 

2.78 Near Visual Point ( NVP ) — An assumed position of the visual 

point on a lens used for near vision under given conditions. 

2.79 Neutralization — A technique of determining the power of a lens 
by placing lenses of opposite sign in contact with it until the transverse 
test sjiows no movement. 

2.80 Newton's Rings — An interference pattern dependent upon 

differences in the light path between two surfaces. 

2.81 Nominal Surface Power (Uncompensated Surface Power ) — 

The hypothetical surface power that, when added to the power of 
a given other surface and ignoring the effect of centre thickness would 
produce a specified vertex power. 

2.82 Opaque — Impervious to light, not transparent. 

2.83 Optical Axis — The imaginary line passing through the optical 

centre, perpendicular to the lens surface. 

2.84 Optical Centre ( O ) — That point ( real or virtual ) on the 

optical axis of a lens which is, or appears to be, traversed by rays 
emerging parallel to their original direction. Applied to an ophthalmic 
lens it is commonly reg&cded as coinciding with the vertex of either 
surface. 

9 
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2.85 Optical Centre ( O. C.'s ) — See 2.86. 

2.86 Optical Centre Distance ( OCD )( Optical PD — Deprecated, 
Optical Centres O.C's — Deprecated ) — The horizontal distance bet- 
ween the optical centres of a pair of mounted lenses, any prescribed 
prisms being neutralized. 

2.87 Optical Density — The logarithm to base 10 of the reciprocal of 
the appropriate transmission factor. 

2.88 Optical PD — See 2.86. 

2.89 Oval Centre — See 4.4.26. 

2.90 Overall Size ( OS ) — The maximum external dimension, from 
edge to edge, of the finished lens. 

Notb — In non-circutar shapes the long axis is defined as that of the maximum 
dimension. The^hort axis is measured in a plane at right angles to the long axis and 
containing its mid-point. The symbols LA and SA are commonly used to denote the 
long and short axes respectively. 

2.91 Piano (Flat and Piano — both Deprecated when applied to a 
surface ) — Of zero curvature, or having centre of curvature at infinity 
(j«3.48). 

2.92 Polariscope — An instrument used to reveal by polarized light the 
presence of stress in a lens. 

2.93 Power — The capacity of a lens or surface to affect incident wave- 
fronts by refraction. 

Notb — This includes both focal effect and prismatic effect. 

2.94 Power Rings — Multiple internal reflections of the edge of a lens, 
particularly noticeable in high minus powers. 

2»95 Presbyopia, — This is a condition when the crystalline lens of the 
eye gradually hardens with the passage of time and spectacles are 
required to neutralize the defect. 

2.96 Prescription ( Rx ) — A conventional way of expressing the 
power, orientation and other essential details of the lenses prescribed. 

Note — The recommended method of writing prescriptions is given in 
Appendix A. 

2.97 Radiant Flux — Power emitted, transferred or received in the 
form of radiation. 

2.98 Real Field of View — The corresponding angular field of view in 
the object space ( see 2.4 ). 

2.99 Reflection — The throwing back of light incident upon a surface. 

10 
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2.100 Reflection Test — A means of locating the axis of a cylindrical 
surface by rotating the lens un£il the reflected image of a test object is 
seen at its clearest. 

2.101 Refracting Angle — See 4.3.2. 

2.102 Refraction — The change in direction of light as it passes 
obliquely from one media to another of different density. 

2.103 Residual Stress — Stress remaining after all external forces have 
been removed. 

2.104 Rings — Concentric waves on a spherical surface. 

2.105 Rotation Test — A means of recognizing an astigmatic lens and 
of locating its principal meridians by rotating the lens about the line of 
sight while viewing a crossline chart ( see 5.35 ). 

2.106 Scheiner Disk — An opaque disk with two adjacent pinhole 
aperture. 

2.107 Shadowscope — An arrangement of a very small intense source 
of light and a screen upon which defects of figure or in the material of a 
lens under test are shown in the form of shadows. 

2.108 Simple Transposition — See 2.124. 

2.109 Spectral Transmission Factor — For a specified wavelength, 
the ratio of the radiant flux transmitted by a lens to the incident radiant 
flux. 

2.110 Sphere — A term commonly used Tor brevity to denote: 

a) the spherical element of a prescription or of the power of a 
lens; 

b) a spherical surface; 

c) a spherical lens; and 

d) a surface, every point of which is equidistant from the point 
called the centre. 

2.111 Spherical ( Sph ) — Forming part of the surface of a sphere. 

2.112 Spherical Lens 

a) A lens with two spherical surfaces, one of which may be of 
infinite radius of curvature and therefore plane. 

b) A lens bringing paraxial pencil of parallel rays to a single 
focus. 

11 
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2.113 Standard Optical Centre Position — A reference point pecu- 
liar to each lens shape. The standard optical centre position is on the 
vertical line passing through the datum centre, and is at the datum 
centre if the manufacturer has published no contrary indication as to its 
height. 

2.114 Stonopaeic Slit — An opaque disk with a long narrow aperture. 

2.115 Strain 

a) A deformation resulting from stress. 

b) A condition of the material associated with stress or residual 
stress in which birefringence is detectable with a polariscope. 

2.116 Stress — The presence of forces within the material, for example, 
tension, compression or shear. 

2.117 Striae — A very fine cord or vein. 

2.118 Surface Figure ( Figure ) — Geometrical regularity of surface as 
distinct from dimensional precision. For example, a spherical surface 
would be described as of good figure if it were accurately spherical, even 
though of incorrect radius. 

2.119 Surface Power — The power in dioptres of a single surface, 
numerically equal to ( « 2 — ni )l r where n\ and «2 are tne refractive 
indices of the two media and r is the radius of curvature in metres ( see 
also 2.41 and 2.54 ). 

2.120 Tarnish — A surface appearance due to physical or chemical 
changes in the surface layers of a lens as a result of atmospheric or 
chemical attack. 

2.121 Test Plate — A polished plate or lens having a surface of good 
figure and high accuracy for testing a lens surface of opposite curvature 
by the observation of Newton's rings. 

2.122 Thin Lens — Any lens whose centre thickness has only a 
negligible effect on its focal properties. 

2.123 Thin Lens Power — The sum of the surface powers. 

2.124 Thin Lens Transposition ( Simple Transposition ) ~~ A 

change of form without change of lens power, the effects of thickness 
being ignored for simplicity. 

2.125 Toroidal — Forming part of the surface generated by a circular 
arc rotating about an axis which is in the same plane as the arc, but 
which does not pass through its centre of curvature. 

Note 1 - — - It is desirable to restrict the term ' toroidal * to a surface and the term 
toric ' to u lens or object { see 3.71 ). 

Note 2 — Three different types -of. toroidal surfaces are used in ophthalmic lens manu- 
facture as illustrated in Fig-. 1,3 and 3. 

12 
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Note — The axis of rotation RR and the vertex Vof the generating arc A A ate 
on the opposite sides of the latter's centre of curvature C 

Fig. 1 Tyre Formation 




Note — The axis of rotation lies between the vertex of the generating arc and its 
centre of curvature. 




Note — The axis of rotation and the centre of curvature of the generating arc an 
on opposite side* of the vertex. 

Fig. 3 Capstan Formation 
13 
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2.126 Transmission — Passage through a medium of radiant flux 
without change of frequency of its monochromatic components. 

2.127 Transmission Curve — A graph in which the spectral transmis- 
sion factor is plotted against wavelength. 

2.128 Transposition 

a) A change of lens form without change of back vertex power. 

b) Gne of the customary methods of writing a prescription, for 
example, the plus cylinder transposition. 

c) The process uf converting a prescription from the original to an 
alternative formulation, especially from the plus to the minus 
cylinder and vice versa. 

2.129 Transverse Test ( Lateral Test — Deprecated ) . — A method 
of estimating focal power by the observation against Or with the 
movements. 

2.130 Upcurve — Having in the upper part of the lens a distance portion 
whose lower margin is circular with its convexity downwards. 

2.131 Vein 

a) An appearance due to discontinuity of refractive index, the 
streaks are generally parallel. 

b) Fine cord. 

2.132 Vertex — The point of intersection of the optical axis with 
a surface of a lens. 

2.133 Vertex Distance — The distance from the visual point of a lens 
to the corneal apex. 

2.134 Vertex Power Allowance — The algebraic difference between 
the compensated and nominal surface powers ( vertex power allowance 
equals compensated minus nominal surface powers ). 

2.135 Visual Point — The point of intersection of the visual axis with 
the back surface of a lens. 

2.136 With Movement — An apparent transverse movement, of an 
object seen through a lens, in the same direction as that in which the 
lens is moved ( an indication of minus power unless the object appears 
to be inverted ). 

2.137 Working Distance — The distance to the object plane from a 
specified point or plane, normally the plane of the spectacle lens 
( assumed thin ). 

14 
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3. TERMS RELATING TO GENERAL CLASSIFICATION OF 
LENSES 

3.1 Absorptive Lens — A lens designed to absorb a certain range or 
proportion of the incident radiations. 

3.2 Afocal — See 3.48. 

3.3 Afocal Lens — A lens with zero focal power in air in the central 

optic portion. 

3.4 Anisometropia Spectacles — Spectacles with lenses designed to 
minimize or abolish differences of prismatic effect or magnification 
in cases of anisometropia. 

3.5 Aphakia — This is a condition when spectacles of very high power 
are required, after the crystalline lens of the eye has been operated upon 
( see also 4.4.3 ). 

3.6 Astigmatic Lens — A lens bringing a paraxial pencil of parallel 
rays to two separated line foci mutually at right angles and hence, unlike 
a spherical lens, having two principal powers. One of these powers may 
be zero, with corresponding focal line at infinity. 

3.7 Balancing Lens — A lens fitted to a spectacle frame or mount to 
balance the weight of the other lens, its power being unspecified or 
unimportant. 

3.8 Bent Lens — See 3.24. . 

3.9 Best-Form Lens (Corrected Carve Lens — Deprecated) — A 
lens whose curvatures are computed to eliminate or minimize a /Stated 
image defect or defects under defined conditions. 

3.10 Bi-centric Lens — A lens of uniform focal power but with 
independent optical centration for distance and near. This is 
effected by cementing or working a prism over about one half of the lens 
(compare 4.2.3 ). 

3.11 Bi-concave — Having two concave surfaces. 

3.12 Bi-convex — Having two convex surfaces. 

3.13 Bifocal Lens — A lens having two distinguishable portions of 
different focal power, usually for distance and near vision. 

3.14 Billiards Spectacles — Spectacles incorporating joints which 
enable the wearer to adjust the angle of side. 

3.15 Capillary Spectacles ( Deprecated ) — See 3.4.2. 

3.16 Cataract Lens — See 4.4.3. 

15 
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3.1? Ghayasse Lens — A lens with an irregular surf ace. used to depress 
the visual acuity while permitting the eye to be seen from the front. 

3.18 Minns Lens, Negative Lens, Diverging Lens ( Concave Lens — 

Deprecated ) — A lens which causes parallel incident light to diverge 
from a virtual focus ( see 2.22 ). 

3.19 Gone Lens — A preformed lens in which the majorpart of the back 
haptic surface is conical. 

3.20 Contact Lens ( Contact Glass ) — A lens worn in contact with 
the eyeball. It is generally divided into optic and haptic portions, but 
the latter may be absent. 

3.21 Converging Lens — See 2.25. 

3.22 Convex Lens — See 3.53. 

3.23 Corrected Curve Lens — See 3.9. 

3.24 Curved Lens ( Bent Lens — Deprecated ) — A lens having one 
surface convex in all meridians, and the other surface concave in all 
meridians. 

3.25 Cyclophoria Spectacles — Spectacles incorporating a device for 
rotating one or both fields of view. 

3.26 Depth of Field — The variation in object distance over which out- 
of-focus blurring of the image does not exceed a given tolerance. 

3.27 Distance Lens — A lens prescribed for distance vision. 

3.28 Diverging Lens — See 3.40. 

3.29 Equi-coacave — Having two concave surfaces of equal power. 

3.30 Equi-convex — Having two convex surfaces of equal power. 

3.31 Flat Lens — Any lens that does not satisfy the definition of a 
curved lens ( see 3.24 ). 

3.32 Half-Eye Spectacles — Spectacles so designed that either the 
upper or the lower part of the field of view is outside the periphery of the 
frame and lenses. 

3.33 Hardened Lens — See 4.4.42. 

3.34 Hemianopia Spectacles — Spectacles incorporating a device for 
laterally displacing one or both fields of view. 

3.35 Intermediate Lens — A lens intermediate in power between the 
distance and reading correction. 

16 
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3.36 Lochbrille — Pinhole spectacles or similar attachments, often 
incorporating sidecups, used in the after-care of cases of retinal 
detachment- 

3.37 Magnifying Lens — A lens designed with the primary purpose of 
increasing the apparent size of an object. 

3.38 Matching Lens — A lens, the power of which may be unspecified, 
fitted to a spectacle frame or mount to match the appearance of the other 
lens. 

3.39 Meniscus Lens — A lens having two main spherical surface of 
which one is convex and the other is concave ( see also Note under 3.71 ). 

3.40 Minus Lens ( Negative Lens, Diverging Lens ) ( Concave 

Lens — Deprecated ) — A lens which causes parallel incident light to 
diverge from a virtual focus ( see 2.22 ). 

3.41 Multifocal Lens — A generic term for a lens having three or more 

distinguishable portions of different focal power. 

3.42 Multiple Pinhole Spectacle ( Capillary Spectacles — Depre- 
cated ) — Spectacles fitted with opaque disks having a number of small 
apertures, used in certain cases of low visual acuity. 

3.43 Negative Lens — See 3.40. 

3.44 Ophthalmic Lens — Any lens worn in front of the eye, whether 

in contact with the eyeball or not. 

3.45 Orthopaedic Spectacles — Spectacles fitted with attachments 
designed to relieve certain non-optical conditions, for example, entropion, 
ptosis, etc. 

3.46 Pinhole Spectacles — Spectacles fitted with an opaque disk with 
a small aperture of the order of 1 to 2 mm before one or both eyes. 

3.47 Plane Lens — See 3.52. 

3.48 Piano ( unhyphenated ) — Denoting zero power or ( when used 
of prisms ) zero focal power. 

Note — The term 'piano' conflicts with the usage piano- and sphero-but is unfortu- 
nately too well established. The term ' afocal ' should replace it. 

3.49 Piano- ( hyphenated ) — Denoting the incorporation of one plane 
surface. 

3.50 Piano-Concave — Having one plane and one concave surface. 

3.51 Piano-Convex — Having one plane and one convex surface. 

17 
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3.52 Piano Lens ( Afocal Lens) (Plane Lens —Deprecated) — A lens 
of zero power ( see 2.91 ). 

3.53 Pins Lens ( Positive Lens, Converging Lens) (Convex Lena* — 

Deprecated) — A lens which causes parallel incident light to converge to 
a real focus ( see 2.25 ). 

3.54 Prismatic Lens — A lens designed to exert a prismatic effect at 
the centration point. 

3.55 Protective Lens — A lens designed to protect the eye from 
injury. 

3.56 Reading Glass — See 4.4.21. 

3.57 Reading Lens — A lens prescribed for near vision. 

3.58 Recumbent Spectacles — Spectacles primarily intended to enable 
recumbent person to read in comfort by displacing the field of view. 

3.59 Regular Meniscus Lens — A meniscus lens made on one of a 
limited range of base curves. 

3.60 Reversible Spectacles — Spectacles which are designed to be 
worn with either lens before either eye. 

3.61 Single Focus Lens — See 3.62. 

3.62 Single-Vision Lens ( Single Focus Lens — Deprecated ) — A 
lens incorporating only one correction. 

3.63 Special Purpose Spectacles — Spectacles often of special shape 
and with lenses decentred or tilted to give suitable centration, 
for example, for archery, billiards, shooting, etc, and for special 
occupations. 

3.64 Spectacle Lens — An ophthalmic lens not worn in contact with 
the eyeball. 

3.65 Spherical Lens — See 2.112. 

3.66 Sphero- ( hyphenated ) — Denoting the incorporation of one 
spherical surface. 

3j$7 Stenopaeic Spectacles — Spectacles so marked as to permit vision 
only through a slit. 

3.68 Sunglasses — Spectacles or attachments without power to specta- 
cles to provide filtering action to reduce the intensity in general. 

3.69 Thin Lena — See 2.122. 
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3.70 Tinted Lens — A lens ( generally an absorptive lens ) having a 
noticeable colour. 

3.71 Toric Lens — Any curved lens having a toroidal surface. 

Note — The use of this ierm as a synonym for a meniscus lens ( ste 3.39 ) is 
deprecated. 

3.72 Trifocal Lens — A lens having three distinguishable portions of 
different focal power, usually for distance, intermediate and near 
vision. 

3.73 Uncut Lens — A lens completely surfaced but not cut or 

edged. 

3.74 Wide-Angle Lens — A lens giving good definition over a wide field 
of view. 

4. SPECIFIC TYPES OF LENSES AND RELATED TERMS 

4,1 Spherical and Astigmatic Lenses 

4.1.1 Astigmatic Lens — See 3.6. 

4.1.2 Astigmatism — This is a defect in the optical system of the eye, 
often the front surface of the cornea not being perfectly spherical but 
shaped like a portion of the surface of a pumpkin or a motor tyre, which 
is differently curved in different directions. 

4.1.3 Axis Meridian — The meridian coinciding with or parallel to the 
cylinder axis. 

4.1.4 Axis Notation — A system of specifying the orientation of the 
cylinder axis. 

4.1.5 Base Curve of a Spherical Lens 

a) Of an individual lens, the power of -either surface, selected 
to determine the form of lens. 

b) Of a range of lenses of different powers, a surface power 
common to all the lenses in that range. 

4.1.6 Base Curve of a Toroidal Surface or Toric Lens — The power of the 
toroidal surface in the shallower principal meridian or, in the case 
of capstan formation, in the convex principal meridian. 

4.1.7 Bi~cylinder — A lens having two cylindrical surfaces with their 
axes parallel. 

4.1.8 Bi-nasal Notation — An obsolete axis notation. 

4.1.9 Bi-spkere — See 4.1.10. 
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4.1.10 Bi-spherical Lens ( Bi-sphere ) — A lens having two spherical 
surfaces both convex or both concave and usually equal. 

4..1 Bi-temporal Notation — An obsolete axis notation. 

4.U2 Bi-toric — A lens having two toroidal surfaces. 

4.1.13 Cross Curve of a Toroidal Surface — The surface power in the 
meridian at right angles to that of the base curve. 

4.1.14 Cross Cylinder — An astigmatic lens, mounted on a handle, whose 
principal powers are equal but of opposite sign. 

Note — It is recommended that the marked power should be the numerical power of 
each meridian. 

4.1.15 Cutting Line —See 2.32. 

4.1.16 Cylinder Axis 

a) A line of zero curvature on a cylindrical surface. 

b) That principal meridian of a piano-cylinder in which the power 
is zero. 

c) More generally, that principal meridian of an astigmatic lens in 
which the focal power is that of the spherical element only of the 
prescription. 

4.1.17 Cylindrical Power 

a) The powei of a cylindrical surface. 

b) Of an astigmatic lens, the algebraic difference between the two 
principal powers. 

4.1.18 Flat Spheu — See 3.31. 

4.1.19 Minus Axis — The principal meridian of greater plus or 
numerically less minus power. 

4.1.20 Mixed Lens — An astigmatic lens, the princiDal powers of which 
are opposite in sign. 

4.1.21 Nominal Base Curve 

a) Of a spherical lens. The nominal designation ' of a base curve 
( which in fact departs therefrom by a vertex power allowance) 
(.W2.1.34) such that the back vertex power of the lens can be 
found by simply adding thereto the power of the other surface. 

b) Of a toric lens. The uncompensated base curve of the toroidal 
surface. 
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4.1.22 Obliquely Crossed Cylinders — A lens having two cylindrical 
surfaces with their axes not at right angles. 

4.1.23 Periscopic — The title of an obsolete spherical lens form in which 
all the minus lenses have a base curve of -f 1'25 D and all the plus 
curve lenses have a base curve of — 1*25 D. 

4.1.24 Piano-Cylinder (Cylinder) — A flat lens having one plane and one 
cylindrical surface. 

4.1.25 Plus Axis — The principal meridian of less plus or numerically 
greater minus power. 

4.1.26 Power Meridian — The meridian at right angles to the axis 
meridian. ( This term should be restricted to piano-cylinders or the 
cylindrical element of astigmatic lenses ) 

4.1.27 Principal Meridians — The two mutually perpendicular meridians 
of an astigmatic lens which are parallel to the two line foci and which 
can be brought into apparent coincidence or parallelism with the limbs 
of a crossline chart viewed normally through the lens. 

4.1.28 Principal Powers ( Meridional Powers — Deprecated ) — The back 
vertex power in each of the two principal meridians of an astigmatic 
lens. 

4.1.29 Regular Tone — A toric lens made on one of a limited number 
of toroidal base curves ( see 4.1.6 ). 

4.1.30 Spherical Lens — See 2.112 and 3.65. 

4.1.31 Sphero'Cylinder ( Sph-Cyl ) — A lens having one spherical and one 
cylindrical surface. 

4.1.32 Standard Axis Notation — The accepted axis notation for cylinder, 
the same for each eye, whereby the specified axis direction denotes the 
angle of the cylinder axis with the horizontal, measured anti-clockwise 
from to 180 degrees, the front surface of the lens being viewed 
( see also A-2 ) • 

4.1.33 Toric Cylinder — A toric lens having the same focal properties as 
a piano-cylinder. 

4.1.34 Toric Lens — See 3,71. 

4.1.35 Toric Sphero-Cy Under — A toric lens having the same focal 
properties as a sphero-cylinder. 
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4.2 Multifocals 

4.2.1 Addition ( Add ) — The magnitude of the power which, when 
added to the power of the distance portion, gives the power of the near 
portion or of an intermediate portion. When the segment is incorporat- 
ed in the front surface of a lens the focal power of the addition is 
measured as the difference between the front vertex powers of the dis- 
tance and corresponding segment portions. When the segment is 
incorporated in the back surface of the lens the addition is measured as 
the difference between the back vertex powers of the distance and 
corresponding segment portions ( see also IS : 5695-1970* ). 

4.2.2 Bifocal Lens — See 3.13. 

4JS.3 Bi-prism Bifocal ( Slab-Off Bifocal — Deprecated ) — A form of 
prism-controlled bifocal in which the vertical optical centration of the 
near portion is modified by working a prism over the lower half of the 
lens, usually up to the top of the segment. 

4.2.4 Blank Number — A code number given to fused bifocal blanks to 
indicate the blank required to produce a fused bifocal lens of a given 
prescription. 

4.2.5 Blank Ratio — The quantity ( n — 1 )/( jV— n ) where n is the 
refractive index of the main lens and N that of the button. 

4.2.6 Blended Bifocal ( or Multifocal ) — A lens in which surfaces of 
different curvature are made to merge in a transition zone with the 
purpose of eliminating the dividing line. 

Note — This term should not be used to denote a varifocal lens ( su 4.2.74 ). 
4-2.7 Break — See 4.2.33. 

4*2.8 Button — The preformed piece of glass which will become the 
segment. It is ground and polished on one side to the appropriate 
curvature for fusing to the main lens. 

4.2.9 Cemented Bifocal ( or Multifocal ) — A lens in which a segment is 
cementedto the main lens. 

4.2*10 Composite Button — A button composed of two or more glasses 
of different refractive indexes. 

4.2.11 Contact Surface — The surface of contact between an added 
segment and the main lens. 

4.2.12 Crater — A small depression, especially at the centre of a solid 
bifocal segment. 

•Specification for spectacle lenses. 
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4.2.13 Crescent Segment — See Note 2 under 4.2.58. 

4.2.14 Curl Up — A small annular ridge on the segment surface of a 
solid bifocal, close to the dividing line. 

4.2.15 Depression Citroe — The power of the surface worked on the main 
lens to receive the button. 

4.2.16 Distance Optical Centre — The optical centre of the distance 
portion. 

4.2.17 Distance Portion (DP) — That portion of a lens having the 
correction for distance vision. 

4.2.18 Distance Visual Point ( DVP ) — See 2.42. 

4.2.19 Dividing Line — The boundary line between two adjacent 
portions of a bifocal or multifocal lens. 

4.2.20 Down Curve — Having in the lower part of the lens a near 
portion whose upper margin is circular with its convexity upward. 

4.2.21 DP Curve '— The curvature of the DP surface expressed as a 
surface power ( see 2.30 and 4.2.22 ). 

4.2*22 DP Surface — The surface of the distance portion on the segment 
side. 

4.2.23 Franklin Bifocal — A split bifocal with straight flat edges in 
contact at the dividing line. 

4.2.24 Fused Bifocal ( or Multifocal ) — A lens in which a segment is 
fused into a depression in the main lens. The glass of the segment has a 
different refractive index from that of the main lens. The segment side 
of the combined lens forms one continuous surface when finished. 

4.2.25 Geometrical Inset (G in) — The distance between vertical lines 
through the distance centration point and the mid-point of the segment 
diameter ( see dimension HG in Fig. 4 ). 

Note — The conventional method of insetting in workshop practice is by rotation 
about the distance centration point ( see 2.17 ) and is frequently based upon the 
measurement JK of Fig. 4 where the distance CJ is arbitrary, usually about 15 mm. 

4.2.26 Inset — The horizontal distance from the 90° meridian of the 
distance optical centre of a bifocal lens to the optical centre of the 
segment. 

4.2.27 Insetting — Displacing a bifocal segment towards the nose, 
usually without reference to the effect on the near optical centres, 
the purpose generally being to bring the right and left reading fields into 
coincidence. 

Nots — This term should not be used for an inward decentration of distance optical 
centres. 
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C = distance centration point ( see 2.17 ) 

JV" =» optical centre of near portion, prism prescribed for near vision being 
neutralized ( arbitrarily positioned in the diagram ) 

G = geometrical centre of the finished segment 
HG = geometrical inset 
JK » conventional inset 
PN = optical inset 

Fig. 4 Bifocal Lens — Segment Inset 



4.2.28 Intermediate Addition — The addition for an intermediate 
portion. 

4.2.29 Intermediate Optical Centre — The optical centre of an intermediate 
portion. 

4.2.30 Intermediate Portion — A portion of a trifocal or multifocal lens 
having a correction for vision at ranges intermediate between distance 
and near. 

4.2.31 Invisible — Describing a lens in which every dividing line is 
inconspicuous. 

4.2.32 Invisible Solid Bifocal ( or Multifocal ) — The characteristics of 
such a lens is the absence of a step at the dividing line ( see 4.2*31 
and 4.2.68). 

4.2.33 Jump ( Break — Deprecated ) — The abrupt displacement of the 
image when vision passes from one portion to another, due to sudden 
change of prismatic effect at the dividing line. 

4.2.34 Main Lens — The lens to which one or more segments are added 
to make a bifocal or multifocal lens ( see 4.2.53 ). 

4.2.35 Major Portion — The portion of the lens with the larger or 
largest field of view. 
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4.2.36 Monaxial Bifocal — A bifocal lens in which the distance and 
near portions have a common optical axis as well as a common optical 
centre. 

4.2.37 Monocentric Bifocal — A bifocal lens in which the distance and 
near portions have a common optical centre. 

4.2.38 Multifocal Lens — See 3.41. 

4.2.39 Near Addition ( Reading Addition ) — The addition for the near 
portion. 

4.2.40 Near Optical Centre ( Reading Optical Centre ) — The optical centre 
of the near portion. 

4.2.41 Near Portion ( NP ) ( Reading Portion ) — That portion of a lens 
having the correction for near vision. 

4.2.42 Near Visual Point ( NVP) - See 2.78. 

4.2.43 One-Piece Bifocal ( Multifocal ) — See 4.2.68. 

4.2.44 Optical Inset ( in) — The horizontal displacement relative to 
the distance centration point of the near or intermediate optical centre, 
any prescribed prism being neutralized. 

4.2.45 Perfection Bifocal — A split bifocal in which a bevelled edge on 
one component fit? into a grooved edge in the other, the dividing line 
being a circular arc. 

4.2.46 Pip — ■ A small elevation, especially at the centre of a solid 
bifocal segment. 

4.2.47 Prism-Controlled Bifocal ( or Multifocal ) — A lens whose method 
of construction permits some independent control of prismatic effect or 
optical centration of the various portions of the lens. 

4.2.48 Prism-Segment Solid Bifocal — A solid prism-controlled bifocal of 
approximately the same construction as the invisible solid bifocal but 
incorporating a prism in the segment, the dividing line thus losing its 
invisibility. 

4.2.49 Reading Addition — See 4.2.39. 

4.2.50 Reading Optical Centre — See 4.2.40. 

4.2.51 Reading Portion — See 4.2.41. 

4.2.52 Round Segment — A segment whose dividing line is a single 
circular arc ( see Note 2 under 4.2.58 ) . 

25 



IS: 8260 (Part I)- 1976 

4.2.53 Segment — A supplementary lens added to the main lens by 
cementing or fusing, or a supplementary surface on the main lens, 
to provide the desired difference in power. 

4.2.54 Segment Bottom (Applicable only to a segment in the upper 
portion of the lens ) 

a) The point of contact of the curve forming the lower boundary of 
the segment with its horizontal tangent. 

b) In the case of a straight-bottomed segment, the mid-point of the 
straight bottom. 

4.2.55 Segment Bottom Position — The vertical distance of the segment 
bottom above or below the datum line. 

4.2.56 Segment Circle — The circle concentric with the optical centre of 
the segment considered in isolation and just large enough to include the 
finished segment ( see Fig. 5 ). 




Nona — The segment circle, of diameter CD f is shown in thin outline. Its centre O 
is the optical centre of the segment lens, considered as separate from the main lens. 
G is the geometrical centre of the finished segment ( shaded ) and AB is the segment 
diameter. 

Fig. 5 Bifocal Lens — Segment Circle 



4.2»57 Segment Depth — The vertical extent, measured through the 
segment top or the segment bottom whichever applies ( see 4.2.54 
and 4.2.63 ) of a segment which nowhere extends to the periphery of the 
lens [ see dimension v in Fig. 6C]. 

4.2*58 Segment Diameter — The diameter of the circle of which the 
boundary of the finished segment forms a part ( see Fig. o ). 

Note 1 — Except in the case of invisible bifocals, the segment diameter is not 
necessarily the same as the segment circle diameter. 

Note 2 — The segment diameter should, where possible, be specified for a bifocal 
or multifocal lens. The use of the terms * round segment * and ( crescent segment ' 
as defining particular segment diameters is deprecated. 
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4*2.59 Segment Height — The vertical distance of the segment top 
above the horizontal tangent to the lens periphery at its lowest point 
( see dimension u in Fig. 6 ). 

Note — If the lens is bevelled the periphery is taken to be the peak of the bevel 
( see also Note under 4.2.64 ) . 

4.2.60 Segment Optical Centre — The optical centre of the supplementary 
lens ( real or imaginary ) which forms the segment, the segment being 
considered as an entity and in isolation from the main lens. 

4.2.61 Segment Side — That side, front or back, of a bifocal or multi- 
focal lens on which the segment is situated. 

4.2.62 Segment Surface -— The exposed surface of the segment. 

4.2.63 Segment Top ( Applicable only to a segment in the lower portion 
of the lens ) 

a) The point of contact of the curve forming the upper boundary 
( imaginary if broken by a re-entrant arc ) of the segment with 
its horizontal tangent ( see point T in Fig. 6 A and 6B ). 

b) In the case of a straight- topped segment the mid-point of the 
straight top ( see point T in Fig. 6C ). 




6A 



*B 



6C 



HH s= horizontal tangent at lowest point 
on lens periphery 

T = segment top 

G = mid-point of segment diameter 



j = segment diameter 



u ■■ 

V 



segment height 
segment depth 
Note — The letter JV denotes the nasal side of the lens shape. 

Fig. 6 Segment Dimensions 



4.2.64 Segment Top Position — The -vertical distance of the segment top 
above or below the datum line. This dimension is frequently given as 
in the example 'Segment 2 below datum'. 

Note — In the absence of instructions to the contrary this dimension is assumed to 
apply to the highest segment of a multifocal lens. 
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4.2.65 Semi-visible Solid Bifocal ( Semi-invisible Solid Bifocal — Deprecat- 
ed ) — A solid bifocal, of the same mechanical construction as the 
visible centre-controlled solid bifocal but having the step reduced in 
depth with the formation of a re-entrant arc at the top of the segment 
( see Fig. 6B ). It is limited to prescriptions of minus power in the 
vertical meridian both for distance and near. 

4.2.66 Shaped Segment — A segment whose dividing line is not a single 
circular arc, for example, a flat topped segment. 

4.2.67 Slab-Off Bifocal — See 4.2.3. 

4.2.68 Solid Bifocal One Piece Bifocal or Multifocal — A lens made of a 
single piece of material in which the difference of power is due to 
different curvatures on one surface. 

4.2.69 Split Bifocal (or Multifocal) — Two or more separate lenses, 
usually for distance and near vision, fitting edge to edge in a single 
rim. 

4.2.70 Step-Down Solid Bifocal — A form of solid bifocal in which a 
small distance portion is provided below the reading segment. 

4.2.71 Stop Mark — A circular channel touching the dividing line at 
one point, peculiar to solid bifocals. 

4.2.72 Touch — A channel surrounding the dividing line of a solid 
bifocal, caused by incorrect setting of the polishing tool for the reading 
portion. 

4.2.73 Trifocal Lens — See 3.72. 

4.2.74 Verifocal Lens — A lens designed to provide a gradual change of 
addition, either over the whole lens or over a region intermediate between 
areas of uniform power. 

4.2.75 Visible Centre-Controlled Solid Bifocal — A visible solid bifocal 
which is completely prism-controlled so that- the optical centre of the 
reading portion can be positioned at any desired point usually the near 
visual point. 

4.2.76 Visible Solid Bifocal ( or Multifocal ) — A solid bifocal ( or 
multifocal ) in which the segment surface is or could have been produced 
by grinding into the main lens. A distinguishing feature is the existence 
of a step extending along the dividing line. 

4.2.77 Wafer Bifocal — A cemented bifocal in which the edge of the 
segment at the dividing line has been made extremely thin by working it 
on a temporary supporting lens. 
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4.3 Ophthalmic Prisms 

4.3.1 Apex — Strictly, the intersection of the refracting edge, with 
a principal section. Loosely, the thinnest part of a principal section. 

4.3.2 Apical Angle ( a ) ( Refracting Angle ) — The angle which is 
included between the refracting surfaces and contained in a principal 
section. 

4.3.3 Base — The thickest part of a principal section. 

4.3.4 Base- Apex Direction — See 4.3.7. 

4.3.5 Base-Apex Line — See 4.3.7. 

4.3.6 Base-Apex Meridian — See 4.3.7. 

4.3.7 Base Setting ( Base-Apex Line — Deprecated ) ( Base- Apex Meri- 
dian — Deprecated ) ( Base- Apex Direction — Deprecated ) — The direc- 
tion of the line from apex to base in a principal section. 

Note — The setting position for the base of a prism is normally specified by the 
direction * base up ' ( or base down, in or out as the case may be ) in which * up * and 
' down ' have their ordinary meanings, 'in* means towards the nose and 'out* means 
towards the temple [ see A-2(e) and A-2(f) ]• 

4.3.8 Bi-prism — A lens giving the effect of two piano prisms base to 
base and meeting on a diameter, used to produce monocular diplopia 
( compare 4.2.3 ). 

4.3.9 Bi-prism Bifocal ( Slab-Off Bifocal — Deprecated ) — &* 4.2.3; 

4.3.10 Centrad ( V ) — A unit of deviation ( not generally in use ) 
equivalent to one-hundredth of a radian. 

4.3.11 Composition of Prisms — The process of determining the single 
prisms which produces the same deviation as two or more specified 
prisms. 

4.3.12 Decentration ( dec) — See 2.37. 

4.3.13 Degree of Deviation (Od) — - An obsolete unit of prism power 
based on the minimum deviation expressed in degrees. 

4.3.14 Deviation — See 2.39. 

4.3.15 Flat Piano Prism — A refracting element bounded by two non- 
par ajilel plane surfaces. 

4.3.16 Meniscus Piano Prism — A prismatic lens of meniscus form and 
nominally of zero focal power. 

4.3.17 Principal Section — A section lying in a plane perpendicular to 
the refracting edge. 
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4.3*18 Prism Components — The prisms with specified base settings which 
together are equivalent to a single given prism. 

4.3.19 Prism-Controlled Bifocal ( or Multifocal ) — See 4.2.47. 

4.3.20 Prism Degree ( a a) — An obsolete unit of prism power based 
on the apical angle expressed in degrees. 

4.3.21 Prism Dioptre ( A ) 

a) The accepted unit of prism power. A prism has a prism power 
of x prism dioptres when ray incident normally on one 
surface is deviated through an angle whose tangent is */100. 

b) A measure of prismatic effect or deviation. A lens deviating a 
specified ray through an angle whose tangent is xj\00 is said to 
exert a prismatic effect, or cause a deviation of x prism dioptres, 

4.3.22 Prism Power — Of a piano prism, the cap icity to produce 
deviation. 

4.3.23 Prism-Segment Solid Bifocal — See 4.2.48. 

4.3.24 Prismatic Effect — The deviation of a ray passing through a 
specified point on a lens, normally expressed in prism dioptres. 

4.3.25 Prismatic Lens — See 3.54. 

4.3.26 Refracting Edge — ■ The line in which the two surfaces meet or 
would meet if produced. 

4.3.27 Resolution of Prisms — The process of determining the compo- 
nents ( generally in two directions mutually at right angles ) of a specified 
prism. 

4.3.28 Resultant Prism — The single prism found by composition. 

4.3.29 Risley Prism — See 4.3.30. 

4.3.30 Rotary Prism ( Rislsy Prism ) — A device consisting of two equal 
contra-rotating prisms producing a resultant of variable power in a given 
direction. 

4.4 Other Types 

4.4.1 Anti-actinic — Absorbing ultra-violet radiation to a markedly 
greater extent than does white spectacle glass. 

4.4.2 Aperture ( of a Lenticular Lens) ( Effective Aperture ) — That portion 
of a lenticular lens which has the prescribed power. 

4.4.3 Aphakic Lens ( Cataract Lens — Deprecated ) — A lens prescribed for 
the correction of aphakia ( absence of the crystalline lens ), usually of plus 
power above 1 OD. 
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4.4.4 Bloomed Lens — See 4.4.6. 

4.4.5 Cemented Lenticular — A lenticular lens in which the aperture is 
formed by a separate lens cemented to a carrier lens, the outer zone of 
which forms the margin. 

4.4.6 Coated Lens ( Bloomed Lens ) — A lens upon which an evaporated 
film has been formed, generally to reduce reflection from its surface. 

4.4.7 Conddington Lens t Stanhope Lens, Wallaston Lens — Special forms of 
magnifiers designed to give a large field of good definition. 

4.4.8 Coquille — An unsurfaced lens, approximately piano. It was 
originally cut from a blown glass sphere and is often employed for 
goggles. 

4.4.9 Demi'coquille — See 4.4.24- 

4.4.10 Effective Aperture — See 4.4.2. 

4.4.11 Flattened Lenticular — A minus lens, the edge thickness of which 
has been reduced ( generally by surfacing ) so as to produce a flat or 
convex margin without a step. 

4.4.12 Frosted Lens — A lens with one or both surfaces unpolished, 
intended as a form of occluder ( see 4.4.25 ). 

4.4.13 Fused Lenticular — A lenticular lens, used for plus powers only, 
in which the aperture consists of a circular ' segment * of glass of a higher 
refractive index fused into a depression worked in the carrier lens. 

4.4.14 Globular Lens ( Glob ) — A lens cut from a blown glass sphere. 

4.4.15 Goggles — A general name for spectacles, or appliances worn 
before the eyes, designed for protection from injury caused from external 
agencies. 

4.4.16 Iseikonic Lens — A lens or lens system incorporating a prescribed 
magnification for the correction of aniseikonia. 

4.4.17 Laminated Lens — A lens made from a laminate of two layers of 
glass and a plastics inter-layer to which the fragments of glass tend to 
adhere upon breakage. 

4.4.18 Lenticular — See 4.4.19. 

4.4.19 Lenticular Lens ( Reduced Aperture Lens ) — An ophthalmic lens with 
a central portion finished to prescription, surrounded by a supporting 
margin, generally so made in order to reduce the weight of lenses of high 
power. 
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4.4.20 Loupe — A magnifying device, most commonly designed for 
binocular observation of near objects and incorporating some means of 
reducing convergence of the visual axes. 

4.4.21 Magnifier ( Reading Glass ) — A lens or lens system designed to 
produce a magnified retinal image, most commonly a plus lens or lens 
system {see 3.37). 

4.4.22 Margin (Chamfer — Deprecated) — That part of the lens 
surrounding the aperture. 

4.4.23 Metallized Lens — A lens upon which a metallic film has been 
formed. Methods include chemical deposition, evaporation in vacuum, 
and cathodic sputtering. 

4.4.24 Mi-coquille ( Demi-caquillQ ■ — Similar to coquille, Tsut of less 
curvature. 

4.4.25 Occluder — A lens, disk, or device, intended to prevent an eye 
from seeing either in whole or in part. 

4.4.26 Oval Aperture ( Oval Centre — Deprecated ) — An elliptical 
aperture. 

4.4.27 Polarizing Filter — A filter showing differential absorption 
according to the plane of polarization of the incident light. Its chief 
ophthalmic use is to absorb unwanted specularly reflected light. 

4.4.28 Profile Aperture ( Shaped Aperture ) — An aperture approximating 
in shape to that of the periphery of the whole lens. 

4.4.29 Reduced Aperture Lens — See 4.4.19. 

4.4.30 Round Aperture ( Round Centre — Deprecated ) — A circular 
aperture. 

4.4.31 Round Centre — See 4.4.30. 

4.4.32 Safety Glass — Glass giving a greater degree of protection than 
does normal glass against injury from mechanical causes. There are two 
main types of safety glass, laminated glass and toughened glass 
(see 4.4.17 and 4.4.42). 

4.4.33 Shaped Aperture — See 4.4.28. 

4.4.34 Solid Lenticular — A lenticular lens made from one piece of 
material and having the following characteristics: 

a) A circular aperture which in bifocal form may include a fused 
reading segment. 

b) A thin margin of small focal power, both sides of which have 
been optically finished. In minus power, the edge of the aperture 
forms a step at its junction with the relatively thinner margin. 
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4.4.35 Spectacle Magnifier — A magnifier mounted or held close to the 
eye and designed for improving near vision in cases of low visual acuity. 

4.4.36 Sputtered Lens*— A form of metallized lens {see 4H.23). 

4.4.37 Stanhope Lens — See 4.4.7. 

4.4.38 Steinheil Cone — A Galilean system in the form of a thick lens, 
sometimes employed as a telescopic spectacle unit. 

4.4.39 Sunglasses — See 3.68. 

4.4.40 Surface Tinted Lens — A lens incorporating a surface layer to 
obtain an equi-tint effect. 

4.4.41 Telescopic Spectacles — A magnifying device, for monocular or 
binocular vision, which may be designed or adapted for either distance 
or near vision and usually consisting of a Galilean system mounted in 
some form of frame. 

Note — The Galilean system has a plus objective and a minus eye lens. 

4.4.42 Toughened Lens ( Hardened Lens — Deprecated ) — A glass lens to 
which greater impact resistance (resistance to breakage) has been 
imparted, usually by means of heat treatment. 

4.4.43 Wollaston Lens — See 4.4.7 

5. ABERRATIONS AND DEFECTS OF IMAGE 

5.1 Aberration — In general, an optical defect of a lens, resulting in 
a failure of the image-forming rays to reunite in a sharp focus or in the 
desired position. 

As applied to solid bifocal, a small surface ripple near to and con- 
centric with the dividing line. 

5.2 Astigmatism — See 4.1.2. 

5.3 Barrel Distortion — Distortion of the type characteristics of the 
virtual image of a square viewed through a minus lens, the pupil of the 
eye acting as a stop. The magnification decreases with increasing 
distance from the optical axis. 

5.4 Bending — Changing the form of a lens, generally with the object 
of modifying its aberrations ( see also 3.24 ). 

5.5 Best-Form Lens ( Corrected Curve Lens — Deprecated ) — 
See 3.9. 

5.6 Chromatic Aberration — Aberration caused by the different 
powers of a lens for different wavelengths of the incident light. 
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5.7 Colour Fringes — Coloured edges to the images formed by a lens, 
caused by chromatic aberration. 

5.8 Definition — A general term denoting the quality (particularly, 
sharpness ) of the image formed by a lens. 

5.9 Diaphragm — An opaque screen with an aperture whose bounda- 
ries limit the image forming pencils. 

5.10 Distortion — In general a lack of corresponding between the 
shape of an object and that of its image, due to change of magnification 
with distance from the optical axis. 

5.11 Equatorial — See 5.33. 

5.12 Far Point Sphere — The imaginary spherical surface, concentric 
with the eye's assumed centre of rotation, on which the eye's far point 
remains as the eye rotates ( see Fig. 7 ). 

5.13 Image Shell — The curved surface containing all the tangential 
( or sagittal ) foci corresponding to a given object plane and for a given 
position of the stop ( see Fig. 7). 

5.14 Image Shell Error (Marginal Spherical Error) — The mean 
oblique error of a point-focal lens, arising when the Petzval surface does 
not coincide with the eye's far point sphere or near point sphere as may 
be appropriate. 

5.15 Marginal Spherical Error — See 5.14. 

5.16 Mean Oblique Error — The difference between the mean oblique 
power and the back vertex power of a spherical lens, the latter being 
subtracted algebraically from the former (see Fig. 7) (see also Note 
under 5.24). 

5.17 Mean Oblique Power — The algebraic mean of the tangential 
and sagittal oblique vertex sphere powers (see Fig. 7) ( see also Note 
under 5.24 ). 

5.18 Meridional — See 5.40. 

5.19 Meridional Powers — The back vertex power in each of the two 
principal meridians of an astigmatic lens. 

5.20 Near Point Sphere — The imaginary spherical surface, concentric 
with the eye's assumed centre of rotation, on which the eye's near point 
remains as the eye rotates. 

5.21 Oblique Aberrations — Aberrations peculiar to pencils of rays 
refracted obliquely through a lens. 
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Figure 7 shows a plus lens' used in distance vision to correct a hypermetropic eye and 
exhibiting oblique astigmatism under these conditions. 

In the case of myopia the far point sphere ar i the image shells are situated 
in front of the lens, but the relations summarized below apply equally to plus and 
minus lenses used in distance vision, 

A 2 — back vertex of lens 
Z = eye's assumed centre of rotation 
F' = second principal focus of lens 
Mr = eye's far point 

7"' = tangent focus of refracted pencil 
i S' = sagittal focus of refracted pencil 
£A 2 = radius of vertex sphere 
ZMr = radius of far point sphere 

V = intersection of principal ray of refracted pencil with the vertex sphere 

1 



Back vertex power of lens = F\ = ■ 



A.F' 



Tangential oblique vertex sphere power = F't = 

Sagittal oblique vertex sphere power = F's = 

Oblique astigmatic error = F't — F's 
Mean oblique power = 1/2 ( F't + F'$ ) 
Mean oblique error = 1/2 ( F't + F' s ) — FV 
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V'T' 

J 

V'S' 



Fig. 7 Oblique Astigmatism 
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5.22 Oblique Astigmatic Error — The difference between the tangen- 
tial and sagittal oblique vertex sphere powers, the latter being subtracted 
algebraically from the former ( see Fig. 7 and Note under 5.24). 

5.23 Oblique Astigmatism ( Radial Astigmatism — Deprecated ) — 
An aberration peculiar to pencils of rays obliquely refracted (or 
reflected) and giving rise to separate tangential and sagittal line foci 
instead of a single image-point. 

5.24 Oblique Vertex Sphere Powers — The tangential and sagittal 
powers of a lens for a given oblique pencil, being the reciprocals of the 
distances from the vertex sphere to the tangential and sagittal foci 
respectively measured in metres along the principal ray of the pencil 
{see Fig. 7). 

Note — The above definition assumes parallel incident light, when the object is at 
a finite distance the words ' image vergences ' should be substituted for ' powers '. 

5.25 Orthoscopic Lens — A lens free from distortion. 

5.26 Ostwalt Series — See 5.43. 

5.27 Percival Lens — The name of a series of lenses ( corrected for 
mean oblique error after Dr A. S. Percival's method ). 

5.28 Petzval Surface — The imaginary curved surface upon which 
images would be formed if curvature of field were the only aberration 
present. Of an ophthalmic lens it is the curved surface in which the 
tangential and sagittal image shells of a point-focal lens coincide 
( see Fig. 7 ). 

5.29 Pin-Cushion Distortion — Distortion of the type characteristic 
of the virtual image of a square viewed through a plus lens, the pupil 
of the eye acting as a stop. The magnification increases with increasing 
distance from the optical axis*. 

5.30 Point-Focal Lens — ■ A lens free from oblique astigmatism for a 
narrow pencil of rays which is defined by stated values of the object 
distance, the distance of the eye's assumed centre of rotation and the 
amount of rotation of the eye. 

5.31 Primary — See 5A0. 

5.32 Prism Distortion ■ — Distortion of the type characteristic of the 
image of a square viewed through a plane prism. The chief effects are 
magnification ( or diminution ) parallel to a principal section and 
curvature of straight lines at right angles thereto. 

5.33 Sagittal ( Secondary, Equatorial — Both Deprecated ) — Relating 
to a section of an oblique pencil, defined by a plane containing its 
principal ray and at right angles to the tangential section. 
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5.34 Sagittal Focus — The focus formed by the reunion of rays in the 
sagittal section of an oblique pencil. 

5.35 Scissors Movement — An apparent change in the angle between 
two lines when the rotation test is applied to an astigmatic lens. 

5.36 Secondary — ^ 5.33. 

5.37 Sharp Transition — A transition, the form of which is the line 
intersection of two curved surfaces. 

5.38 Stop ( Diaphragm ) — An opaque screen with an aperture whose 
boundaries limit the image-forming pencils. 

5.39 Tangent Condition — The condition for zero distortion that, for 
a given pair of conjugate points, the tangents of the angles made with the 
optical axis by incident and refracted rays shal} bear a constant ratio. 

5.40 Tangential ( Primary, Meridional — Both deprecated ) — 
Relating to a section of an oblique pencil, defined by a plane containing 
its principal ray and the optical axis of the lens. 

5.41 Tangential Focus — The focus formed by the reunion of rays in 

the tangential section of an oblique pencil. 

5.42 Tea Cup and Saucer Diagram — A diagram showing the tangen- 
tial and sagittal image shells of a lens exhibiting oblique astigmatism 
( see Fig. 7 ). 

5.43 Tscherning's Ellipse — One of a series of graphs showing the 
relationship between the paraxial power of a thin spherical lens and 
the front ( or back ) surface power required for point-focal imagery. 
Variations in the working distance or in any other factor give rise to 
different ellipses. The elliptical form of the curve indicates that within 
certain ranges there are two point-focal forms; of these the more steeply 
curved gives rise to the Woliaston Series and the less steeply curved to the 
Ostwalt Series. 

5.44 Tyre Formation ( Toroidal ) — See 2.125. 

5.45 Vertex Sphere -^ A surface, concentric with the eye's assumed 

centre of rotation on which the back vertex of the lens is situated 
( see Fig. 7 ). 

5.46 Woliaston Series — &* 5.43. 

6. PROCESSING METHODS 

6.1 Abuse Mark— A scratch or abrasion due to careless handling. 

6.2 Back Haptic Siie ( B ) — The maximum internal dimension, from 
edge to edge, of the back surface of the haptic before the sharp edge has 
been rounded {see also Note under 2.90). 
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6.3 Bevel Edge (V-Edge) — The form of edge designed to fit into the 
groove of a rim, each surface being chamfered to produce a continuous 
V-section. 

6.4 Blank — A piece of material for the making of a lens at any stage 
before completion of the surfacing processes. 

6.5 Blending — The modification of the sharp junction between two 
neighbouring surfaces so as to render it less obstrusive. 

6.6 Blocking — The mounting of a number of blanks on a holder to 
form a unit ( termed a 'block' ) for surfacing. 

6.7 Chamfer — That part of the lens surrounding the aperture. 

6.8 Chatter Marks — A series of small surface faults, usually caused 
by tool vibration. 

6.9 Cloth Marks — A form of waviness, associated with the misuse of 
cloth polishers. 

6.10 Cut Circle — A circular piece of glass cut from sheet. 

6.11 Cut Piece — A piece of glass cut for moulding and generally of 
irregular shape. 

6.12 Cut Square — A square piece of glass cut from sheet. 

6.13 Cutting — Scoring the outline of the required lens shape on one 
surface of a lens and breaking away the waste. 

6.14 Drag Mark — A localized wave starting from a chip or edge 
irregularity. 

6.15 Dropping — A piece of glass ( usually a cut circle or a cut square ) 
allowed to sag by means of heat into a single curved former. 

6.16 Edging — Grinding the edge of a lens to the finished shape and size 
required, at the same time imparting the desired edge form, for example, 

flat, bevelled, etc. b 

t 

6.17 Facet — An unintentional irregularity of an edge or chamfer. 

6.18 Faceted Edge^- See 6.49. 

6.19 Figure — &* 2.118. 

6.20 Fitting — Fitting an edged lens to a frame or mount. 

6.21 Flake ( Shell — Deprecated ) — A shallow surface chip close to the 
lens edge. 

6.22 Flat Edge — The form of edge generally employed for rimless 
mounting. 
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6.23 Freezing Off — Chilling a worked block or holder to facilitate 
removal of the lenses. 

6.24 Fused Blank — A blank for the preparation of a fused bifocal or 
multifocal lens at the stage when the contact surface has been worked 
and fused together. 

6.25 Generating — The preparation of a curved surface whose form 
depends upon the predetermined relation between the motions of the 
material and the cutting or abrading tool. 

6.26 Glazing — Strictly, the fitting of lenses to a frame or mount, but 
often used to include the cutting and edging processes. 

6.27 Greyness — An appearance due to incomplete polishing. 

6.28 Grinding — The process of removing material by means of 
abrasion. 

6.29 Hole — A pit in a lens surface, caused by breaking of bubble in the 
material or by a roughing mark not removed in smoothing. 

6.30 Knocking Off — The releasing of lenses from the bonding agent by 
tapping the holder. 

6.31 Laying Off — The marking of a lens prior to cutting or edging 
to ensure a correct position of the optical centre, cylinder axis and prism 
with respect to the frame or mount. 

6.32 Lens Marking — The marking of a lens blank for control of 
centration, axis direction, segment setting, etc. 

6.33 Mechanical Centre — A point on lens surface around which a lens 
is cut and edged. 

6.34 Milled Edge — A form of flat edge with a series of transverse 
flutings, generally restricted to rimless monocles. 

6.35 Moulding — A piece of glass formed to a predetermined shape. 

6.36 Orange Peel — A form of waviness, so named because of its 
appearance, generally extending over the entire surface. 

6.37 Polishing — The final stage in the surfacing process, resulting 
in specular instead of diffuse reflection and regular instead of random 
transmission. 

6.38 Polishing Burn — A mark on the surface caused by overheating 
during polishing. 

6.39 Rimless Fitting — Fitting an edged lens to a rimless mount. The 
process may include drilling, slotting, strap adjustment, etc. 
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6.40 Rocking — See 6.41. 

6.41 Rolling (Rocking) — The rotighing by hand of a cylindrical or 
toroidal surface, using a spherical tool. 

6.42 Rough Cylinder ( Semi-finished Flat Cylinder — Deprecated ) — 
A blank with one surface worked cylindrical. 

6.43 Rough Meniscus ( Semi-finished Flat Cylinder — Deprecated ) — 
A curved dropping or moulding with one surface worked spherical. 

6.44 Rough Toric ( Semi-finished Toric — Deprecated ) — A curved 
dropping or moulding with one surface worked toroidal. 

6.45 Roughed Fused Blank — A fused blank with the segment side 
ground approximately to the required curvature. 

6.46 Roughing — Grinding to the approximate form and thickness with 
a coarse abrasive. 

6.47 Rounding — A defect of figure at the edge of a lens due to 
excessive pressure and generally occurring only with cloth polishers. 

6.48 Safety Chamfer — A very fine chamfer to remove a sharp corner 
or edge, especially at the peak of a bevel or at any sharp junction. 

6.49 Scalloped Edge ( Faceted Edge — Deprecated ) — A decorative 
edge formed by a series of small scallops. 

6.50 Scratch — An elongated mark characterized by local fracture and 
loss of material. 

6.51 Semi-finished — Having only one side completely surfaced. 

6.52 Semi-finished Fused Blank — A fused blank with the segment 
side completely surfaced. 

6.53 Shanking — Roughly trimming the edge of a lens to size and shape 
by crumbling the edge with special pliers. 

6.54 Shell — See 6.21. 

6.55 Sleek — A fine elongated mark with smooth boundaries on a 
polished glass surface. 

6.56 Smoothing — A late stage of grinding ( prior to polishing ) by 
means of a counterpart tool and fine loose abrasive. 

6.57 Solid Blank — A semi-finished blank made of one homogeneous 
piece of glass for the preparation of a solid bifocal or multifocal lens, the 
segment side being completely surfaced to the various curvatures required 
for the different powers ( compare 4.2.24 ). 
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6.58 Sparks — Very small chips at the lens edge. 

6.59 Springing-In — The insertion of a bevel-edged lens into a plastics 
rim. 

6.60 Starring — The presence of a series of sparks round the periphery 
of a lens. 

6.61 Sticking-On — Similar to blocking, but usually restricted to a 
single lens. 

6.62 Surface Figure ( Figure ) — See 2.118. 

6.63 Surfacing 

a) The production of a lens surface by successive processes essenti- 
ally abrasive. 

b) The performance of any one of such processes. 

6.64 Surfacing Gauge — A metal template of known radius of curva- 
ture used for checking a lens surface or surfacing tool of opposite 
curvature. 

6.65 Test Plate — See 2.121. 

6.66 Touch — See 4.2.72. 

6.67 Truing — A stage of grinding in which the surface is brought close 
to the desired curvature. 

6.68 V-edge — See 6.3. 

6.69 Water Stain — A hard deposit that may occur when water is 
allowed to dry on the lens. 

6.70 Wave — A surface undulation, either isolated or multiple. 

6.71 Witness — Originally a small area of a surface left unworked in 
th4 surfacing operation as a guide in the subsequent operation, but now 
also applied to a surface area unintentionally left unworked. 

APPENDIX A 

( Clauses 2.96, 4.1.32 and 4.3.7 ) 

RECOMMENDED METHOD OF WRITING PRESCRIPTIONS 
FOR OPHTHALMIC LENSES 

A-l. The recommended method of writing prescriptions is illustrated by 
means of the following examples: 

a) + 0*50/ -1-00 X 10 meaning +0*50 D Sph 

with -1*00 DCyl, axis 10° 

b) / +100 X 60 meaning +100 D Cyl, axis 60° 

c) +0*75/ meaning +0*75 D Sph 

Note — These examples do not specify more than focal power and orientation. 
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A-2. To minimize the risk of misinterpretation, the following recommen- 
dations are made: 

a) The use of C R' and 'L' for right and left eye, * BE ' for both eyes. 

b) The insertion of a zero before the decimal point when there is no 
whole number. 

c) The invariable use of two digits after the decimal point. 

d) The omission of a degree sign after the axis direction. 

e) The use of a line or arrow on a protractor for the axis direction 
if it is desired to cofirm it graphically. 

The upper half of the circle for protractor diagram should be 
used to indicate the cylinder axis. This recommendation is made 
because the 0°-360° protractor system for prisms, running anti- 
clockwise from zero at the nasal side of the right eye and the 
temporal side of the left eye, is already in use in some countries and, 
since it provides a notation common to cylinders, prisms and decen- 
tration, may eventually become internationally adopted. 

f) Pending acceptance of the 0°-360° protractor system, the 
specification of prism base position by the words 'in' or 'out' for 
harizontal prisms, 'up 5 or 'down' for vertical prisms, and for 
oblique prisms by stating the base setting in the same notation as 
the cylinder axis followed by the word 'up' or 'down' as appro- 
priate, for example ' base 30 up \ The same method is appli- 
cable to decentration. 

g) A prescription of high power is not complete unless it includes 
the vertex distance. It is accordingly recommended that the 
vertex distance be included in the prescription whenever the power 
exceeds 5 00 dioptres and even on lower powers when a signifi- 
cant change in the vertex distance may be expected. 

It is therefore recommended that the vertex distance which was 
used in the refraction should be indicated by adding, after the cylindri- 
cal component of the lens, the word 'at* and the number of millimetres 
in the vertex distance. Thus, + 10"50/ + 1*00 x 5 at 14 or — 7*50/... 
at 14 will show that the vertex distance used in the refraction was 14 mm 
and that the finished spectacles should have the same focal effect at rH«» 
cornea as this prescription even if they are fitted at a different vertex 
distance. 
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